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The authors consider the interactive informational system. It is in the Internet. It has over 12, 000 terms be-
longing to 69 thematic sections (dictionaries) of science and technics. They fit to the level of the State Rubricator
of Scientific and Technical Information. Each term has its definitions (probably several) and links to the defini-
tion sources. The system includes rubricators of universal decimal classification and library-bibliographical clas-
sification (partially). Also the authors defined the correspondence of indexes of these classification systems.
They are in the dictionaries. Besides that, authors present the connections between the terms both within one dic-
tionary and with the terms of other dictionaries.

The system orients to the decentralized support and distributed data editing and refilling. In the system, there
are three foreseen levels of access rights: 1) user access with rights for data search, data view and developed nav-
igation; 2) editor access, where there are also the rights for entering and editing data in the user rights; 3) admin-
istrator access, where the possibility to add new users and set their rights, and modification of the database struc-
ture are added to the editor rights. The system allows viewing the information update history (what, when and by
who changed something inside the content) as well as ensures a developed navigation among its own elements.

The further development of the system is its integration into the model of the common digital space of scien-
tific knowledge developed with the support of RFBR as a basis for forming the ontology of scientific directions
that belongs to the core of this space.

Keywords: terminological dictionaries, classification systems, ontology of scientific knowledge, scientific
space, scientific databases, interactive system, Internet.

The pilot version of the interactive system of terminological dictionaries (STD) became a basis for creating
the ontologies describing the subject areas of science [1-3]. It was developed in 2018 within the project support-
ed by Russian Humanitarian Science Foundation. The project provided for the download of terminological dic-
tionaries prepared by experts of the All-Russian Institute of Scientific and Technical Information (ARISTI) into
the relational database (DB) as a set of MS-Word files [3]. Besides that, they planned a development of an inter-
face that would provide the possibility to edit, enter new data and to navigate through the STD resources [4-6].

As a result of the project realization, an interactive STD appeared that contained information from 69 termi-
nological dictionaries; each of them fits to one of the upper-level sections of the SRSTI - the State Rubricator
of Scientific and Technical Information [6]. The pilot project of STD database contained the terms from a dic-
tionary for a matching science discipline, the definitions of terms and connected sources. The definition are from
them.

The authors developed the system on the basis of SciRus software package, which is a basis for the techno-
logical block of the electronic library “Scientific Heritage of Russia” and a range of other informational systems
[7, 8]. The core of the system is a relational database; MySQL 5.0 is as DBMS. During the system creation,
the authors used the frame of Ruby on Rails web apps in version 4.1.

The works on the STD development goes on. They are developed in two directions:

Expansion of the informational system base by including indexes of other classification system
in it — universal decimal classification (UDC) and library-bibliographical classification (LBC);
Establishment of thesaurus connections between dictionary terms and various classification indexes.

The authors suppose that in the future, STD complemented with keywords from thematic databases will
serve as a basis for creating ontologies of scientific directions and will be built into the common digital space
of the scientific knowledge.

There are the characteristic of STD working at the moment and examples of working with the system below.

STD Structure

There is the developed STD on the server of the Library for Natural Sciences of the Russian Academy of Sci-
ences (RAS LNS) at http://class.labs.benran.ru/. It operates with the following object types: users, dictionaries,
terms, definitions of terms, their sources, UDC indexes, LBC indexes, connections between the terms.
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The “user” object is described by the fields: username (login); password to enter the system; user category
(visitor, editor, administrator). A user with the status “visitor” has the right to search and view the information;
the “editor” status provides the right to input and edit data; the “administrator” status gives the right to change
user rights, enter new users, and add new fields to the objects’ descriptions.

The “dictionary” object has the mandatory fields “name” and “code” (upper-level index of the SRSTI); each
dictionary is connected by the ratio 1 : n with the terms that belong to this science section.

The “term” object has a mandatory field “name”, an optional field “index of the SRSTI”, a mandatory con-
nection of the type (1 : n) with the definitions of terms (each term must have at least one definition, but they may
be several of them), optional connection with the UDC and LBC indexes and also optional references to the con-
nections with other terms of the type (n : n).

The “term definition” object has a field that contains a definition text and a connection of the type (n : 1) with
the “definition source” object.

The “definition source” object contains text fields “name” and “additional information” and connections
of the type (1 : n) with the “term definition” objects.

The “connection” object designates the connections between a pair of terms and contains a link to the first
term, a link to the second term and the connection type between the first and the second term, which may accept
one of four values: “equal”, “belongs to”, “contains”, and “intersects”.

The “UDC” and “LBC” objects contain the fields “section name”, “section index” and optional connections
of the (n : n) type with the terms.

Work with the system
After the authorization, a user comes to the first system page (fig. 1).

Each dictionary name is an active link; by following it, there is an opening window with a message about
the number of terms that belong to this dictionary.

Terminological Dictionaries

lonb3osatensb [+] MCTOMHUK [+] OnpegeneHue TepMuHa [+] TepmuH [+] Dictionary [+] BBK [+]

admin Bbivitu

HalgeHo 69 3anucei

Bbibop

Ha3BaHue pasgena

Koa

Fig. 1. STD home page

The example on figure 2 shows the number of terms that belong to the dictionary “Automation and computer
engineering” — there are 170 of them in total.

By following the “View” link, a user can see an alphabetical list of corresponding terms (fig. 3). Each term
from the list is an active link that opens a window with detailed information about this term.

Figure 4 shows the page that belongs to the term “algorithms” of the dictionary “Automation. Computer en-
gineering.” The page contains the term name with the note, to which dictionary it belongs (with the possibility
to go to the dictionary), the indexes of the SRSTI, UDC and LBC that correspond to this term; a link to the term
definition (and to the definition source), and a reference to the connection of this term with others.

In the considered example, following the link of the name of the UDC section (“modelling...”) opens the
page shown on figure 5. It reflects the name and code of the UDC section, and also the link of the list of the STD
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terms those belong to this section. In this case the list shown on figure 6 includes 4 terms. Each element of the
list is an active link directing to this term’s page.

TepMuHonoruyeckmne criosapu

b3oBaTeNb [+] VICTONHM [+] Onpeaenexue TepmuHa [+] TepmuH [+] Cnosapb [+]

o
5}
[
]
o

W

Mokasatb Pepaxtuposarb

Automation. Computer Engineering R4

Ha 3ty sanuch ccbinalTea

Tepmux n

ATpubyTol

HassaHue pasgena ABTOMaTUKa. BbIYMCIUTENbHAA TEXHUKA
Koa 50

VmnopTtuposaHo v

Fig. 2 Page of the selected dictionary

In the considered example, following the link of the name of the UDC section (“modelling...”) opens the
page shown on figure 5. It reflects the name and code of the UDC section, and also the link of the list of the STD
terms those belong to this section. In this case the list shown on figure 6 includes 4 terms. Each element of the
list is an active link directing to this term’s page.

TepMunHonoruyeckne cnosapu

b3oBaTent [+] MCTOuHMK [+] Onpegenexue TepMuHa [+] TepMuH [+] Cnosapb [+] BBK [+] Cen3b TepMUHOB

List Structure * " 7
is ructure Haingexo 170 3anucen

Bbi6op
cnosapb

AgromMaTtuka. BelMucnUTeNbHAR TexXHuKa / «

TepMUH

koa FPHTU

Fig. 3. List of terms that belong to the selected dictionary

Enlarge upon the page of the term “algorithms” (fig. 4). Besides the “Show” tab, it has the tabs “History”,
“Edit”, “Delete”. A click on the “History” tab opens a page showing all operations connected to the changes of
this term (what and when changed, names of operator who changed the entry). The operators with the “editor”
status got the greenlight to a click on the tabs “Edit” and “Delete”. A term deletion is possible only if there are
no connections between this term and others.
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Clicking the “Show” link in the “Term connection” line opens a page with the list that includes 54 terms
connected with the term “algorithms” (fig. 7). In setting of preliminary connections between the STD terms, we
used an automatic algorithm that revealed the entry of this term to the definitions of other terms. The operators
corrected the connections revealed on this stage — they either specified them by providing one of four values
mentioned above or removed. As the figure shows, the term “informational requests” is connected with the terms
that belong to various dictionaries.

Mokasare

Algorithms / Automation. Computer Engineering

3Ta 3anKchb CCbINATCA Ha 3anucu

Cnoeapb « ABTOMaTHKA. BblUMCNUTENBHAR TEXHUKE / v/
Paanen 66K [ Omcymemeyrom |
Pazpen YOK
ADOBAHME W UMMTALIMA BbINMCIMTENbHBIX cucTeM / 004.414.2
Cm [ Omeymemeyiom )

Ha 3Ty 3anuch ccoinalTea

Onpepgenexue TepMinHa

Cef3b TEPMUHOB (KaK
source)

ATpuGy T
TepmuH anropuTMbl
Kog MPHTU 50.07.03

Fig. 4. Page of the term “algorithms” of the dictionary “Automation. Computer Engineering”

TepMmuHonoruyeckme criosapu

oBarens + McTouHM + Onpeaenexue TepMHa . epMUH [+] Cnosapb [+] BB [+] CBA3b TEPMUHOB

ubC

Mokasarte Pepaxtuposats WcTopua nanuTe

Computer System Modelling and Simulation / 004.414.23

Ha ary 3anuch cebinaTea

TepmuH (kak pasgen

YAK)

ATpubyTbil

Koa 004.414.23

Hassaxue paagena MoaenuposaHue 1 UMHTaLMA BbIYUCTUTENBHBIX CUCTEM

Fig. 5. Page of the UDC section to which the term “algorithm” belongs

Each connection presented in the list is an active link by following which we can see, what connection type
exactly (“contains”, “belongs to...”, “intersects”, “equal”) is established between these terms. So, by clicking the
connection “algorithms - automatic translation” we can come to the page containing a definition of the term “au-
tomatic translation” with the statement of “intersects” connection type (fig. 8).

The STD interface allows searching for a necessary object of any type by a fragment of its name. In this re-

gard it's necessary to select a corresponding tab (object type) in the upper part of the home page (fig. 1) and input
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a needed fragment in the right part of the page. For the classification systems (UDC and LBC), there is a search
by category codes. As shown by the example cases, the system provides a developed navigation through its vari-

TepMuHonornyeckme crnosapu

Monb3oearens

[+] WCTOuHMK [+] Onpepenerune TepMuHa [+] Tepmun [+] Cnosapb [+] BBK [+] CaA3b TepMUHOB [+]
YaK [+]
admin Boimi
List Structure

4 records are found

anropuTMbl / ABTOMaTUKA. BbINUCTUTENbHAR TEXHUKA
BLINUCIUTENBHAR CNOXHOCTL / ABTOMaTUKA. BbiMMCNUTENbHAA TEXHNKS
Moaenvposakne / figepHan TexHuka

napannensHbie BLINUCNIeHUA / ABTOMATHKA. BoIMUCIMTENBHAA TeXHIKA

BbiGop
pa3agen YAK

Fig. 6. List of the terms which belong to a specific UDC section

TepmuHonornyeckne cnosapu

Monb3osarens [+] McTouHmk [+] Onpegenexne TepMitHa [+] TepmuH [+] Cnosapb [+] BBK [+] Term connections [+]
YOK  [+]
admin  Bowih
Cnucok CrpykTypa =
HanpaeHb! 54 sanucu
© ANTOPUTMBI (ASTOMATHKE. BLMNUCIHTENLHAR TeXHHKa) — Bormc Texwmka)
© ANrOPUTMBI (AsTomaTika BumuciuTensHas Texwika) — aBTOMATHKA (Kuepretwa)
* ANropUTMbI (AsToMarika. BuiucnuTenbHan Texwika) — 7 nep:
* ANrOPUTMbI (AsToManma BemucuTenskan Texiika) — aBTOMATU4ECKUIA NePeBOA (Fabikodnarne) Bblﬁop
* ANTOPUTMBI (ABTOMATHKE. BLNHCIMTENbHAR TEXHHKa) — ynp
BLMHCNHTENbHAA TEXHIKE) SOLNES
« ANFOPUTMBI (ABTOMATHKE BLMUCIHTENHAR TEXHIKA) — ynp ? P ! B
© AnrOPUTMBI (AsToMaTika BummcMTensHan Texiika) — anropUTM (Kubeprenika)
© ANrOPUTMBI (AsTomaTika BumucnHTensHas Texwika) — anroPUTM (KuSepremia) name
* ANropUTMbI (AsToMaTika BumucnuTensHan Texsuka) — anropuTMUHeCKUA A3bIK (Kubepretisa)
« ANTOPUTMbI (ATomaTika BurucnnTensan Texiiea) — anroPUTMUYECKUIA A3BIK (KibepHerina)
* ANrOPUTMBI (ABTOMATHKE. BLMHCINTENbHAR TeXHHKa) — Anp
© ANFOPUTMBI (ABTOMATHKE. BLMUCIMTENLHAR TEXHHKE) — ma MpHMeHuTs
BoMHCIHTENbHAR TEXHIKA)
© ANTOPUTMBI (ASTOMATHKE BLMMCIMTENbHAR TEXHKA) — ma pHeTHKa)
© ANFOPUTMBbI (ASTOMATHKA BLMMCIHTENEHAR TEXHIKa) — Borm
. . « . )
Fig. 7 Connections of the term “algorithms

Mokasats PepaxTuposats WUcTopus Yaanute

Algorithms (Automation. Computer Engineering) — Automatic
Translation (Linguistics)

3Ta 3anuchb CCHINABTCA Ha 3anucu

Source * ANropUTMbI

Target * (MaWNKHDBIA NEREBOA) - NEPEBOA TEKCTOB C OAHOIO A3bIKA HA ARYION C NOMOULIO ABTOMA CKMX YCTROWCTE. ABTOMATUHECKIMA NePeBoA -
oAHa 13 3ana4 MOAENHPOBAHUA U ABTOMATU3AUNM PA3NMYHBIX BUACE YMCTBEHHONH ASATENbHOCTY YeNoBeka. B AAHHOM Clyuae - peyeson
AGATENBHOCTU KUH OCYLECTENAETCA C NOMOWIBIO ANTOPUTMA, NPABUNA KOTOPOID HE COASRNKAT CCHINOK HA 3HAHUA U
MHTYAUMIO YeNOoBeKa, T. €, CTROMO chopManbHbl, ANrOpUTM ABTOMATUHECKOrO NePeBOAa MOXET BbINONHATECA MNIOOHIM NOAXOARUMM

A LMcHPOBON Bbl LH one:
TUY L. KOW NINHIBUCTUKN, NPUYEM C CaMbiMi

ORUHUMNUANEHBIMA U TRYAHBIMU NUHIBUCTUYECKUMI NROSASMAaMIA

ATpubyTol

Name anropuTMbl Burmc TexHuKa) — “ (Fasikoananme)

Tun nepecekaercs ¢

Fig. 8. Connection of terms “algorithms” and “automatic translation”
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ous elements; provides full information about the whole change history of its content (which is vitally important
for a distributed approach to the STD replenishment).

For the time being, in the STD there are 12, 090 terms that belong to 69 dictionaries; 12, 842 definitions
of terms taken from 7, 661 sources; 298, 381 connections among the terms; 3, 025 UDC indexes; 559 LBC
indexes.

Conclusion

The developed version of the STD can be used already now to get reference information and formulate de-
tailed queries to the informational search system that include keywords and classification indexes of the SRSTI,
UDC and LBC. However, the main purpose of the STD in the long view is to be a basis for building ontologies
of separate scientific directions and interdisciplinary subject ontology that are included in the common digital
space of the scientific knowledge [9]. A model of such space is currently being developed with the efforts of the
experts from the RAS Interdepartmental Center for Supercomputing, the RAS Federal Research Center ‘Infor-
matics and Control’, the RAS LNS, and the RAS Institute of Scientific Information for Social Sciences.

Acknowledgements: This work was supported by the RFBR, projects no. 17-07-00153a and 18-00-00372
(KOM®N).
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PaccmarpuBaeTcs MHTEpakTHBHAs MHQOpPMALMOHHAsI CHCTEMa, IpeAcTaBieHHas B MHTepHeTe, coaepxamias
6omee 12 000 TepMUHOB, OTHOCAIIUXCSA K 69 TeMaTHUECKUM pa3zieiaM (CIoBapsM) HAYKH M TEXHHUKH, COOTBET-
CTBYIOLIMM BEPXHEMY YPOBHIO ['0CYyIapCTBEHHOro pyOpHKaTopa HayYHO-TEXHHUYECKON MH(popMmarmu. Kaxasiid
TEPMUH MPEACTABIICH CBOMMU OIIPECACIICHUAMU (BO3MO)KHO, HeCKOHBKI/IMI/I) M CChIJIKAMH Ha MCTOYHUKU ONPECac-
neHuid. B cucremMy BBelneHBl pyOpHKaTOpBl YHHBEPCAJIBHON NECATHYHON KiacCHHUKALMU ¥ OHOIHOTEYHO-
oubnmorpaduyeckoit kmaccupuKauy (YJaCTUYHO), a TAKKE OMPECIICHO COOTBETCTBHE MHJICKCOB ATHUX KIIACCHU-
(HMKaIlMOHHBIX CHCTEM TEPMUHAM, BKIIIOUYCHHBIM B ClIOBapH. Kpome Toro, nmpencraBieHbl CBSI3H MEXIY TEPMU-
HAMH KaK BHYTPH OJHOTO CJIOBAps, TaK U ¢ TEPMHUHAMHE JPYTUX CIOBApEil.

CucreMa OpHEHTHPOBaHA Ha LIEHTPATU30BAHHYIO ITOJICPIKKY U PacIpe/ieNieHHOEe pelakKTHPOBaHUE U MOIIOJI-
HEHHUE JaHHBIX. B cucTeMe mpeaycMOTPEeHBl TPH YPOBHS MPaB AOCTYyMa: 1) MOJIb30BATEIbCKHIA C PaBaMU MOKC-
Ka JaHHBIX, UX IIPOCMOTpa M Pa3BUTOI HABUTallUH; 2) peJaKTOPCKHH, B KOTOPOM K HOJIB30BATEILCKUM IIpaBaM
J00aBJIeHBI IIpaBa BBOJA M PEIaKTHPOBAHUS NAHHBIX; 3) aAMUHHUCTPATOPCKHH, I/Ie K IIpaBaM pelaKTopa 100aB-
JIeHa BO3MOXXKHOCTh BBOJIa HOBBIX IOJIb30BaTeIEeH M YCTaHOBJICHHE MX IpaB, MOIU(UKAIMSI CTPYKTYpbl 0a3bl
naHHBIX. CHCTeMa MO3BOJIAET NMPOCMATPUBATh MCTOPHH M3MEHEHUS MH(popManuu (KTO, YTO M KOTAa W3MEHSUT
BHYTPH KOHTEHTA), a TakKe 00ECIeUNBACT PA3BUTYIO HABUTAIIMIO MEXK/Y COOCTBEHHBIMH dJIEMCHTAMH.

JanpHeiiee pa3BUTHE CHCTEMbl HAIPaBICHO HAa €€ HWHTETPAlMIO B pa3padaThIBAEMyIO IPH IOIICPIKKE
POOU mopenb eanHoro nuppoBOro NpPOCTPAHCTBA HAYYHBIX 3HAHHN B Ka4eCTBE OCHOBBI ISl (POPMHUPOBAHUS
OHTOJIOTMY HAYYHBIX HAIIPaBJICHUH, BXOJAIIEH B SAPO 3TOTO MPOCTPAHCTBA.

Knrouesvle cnosa: mepmunonocuyeckue ciogapu, KiacCupuKayuoHHble CUCMEMbl, OHMOIO02US HAYYHbIX 3HA-
HUt, pyopuKamopbl, Hay4Hoe NPOCMPAHCME0, HayuHble 6a3bl OAHHBIX, UHMEPAKmMusHas cucmema, Unmepnem.
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